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The aim of this work is to study the thermal behaviour of boronsubstituted zeolites (referred to as "boralites" or "borosilicates" [1] ) with different framework topologies. Boralites are interesting for their great degree of flexibility in the coordination conversion between tetrahedral and trigonal boron which occurs reversibly upon dehydration and rehydration. Information regarding boralites response to heating is essential not only for their characterization but also for their industrial applications. For this purpose, the following boralites were studied: The step by step thermal dehydration processes of these materials were studied in situ by synchrotron radiation powder diffraction (GILDA beamline, ESRF, Grenoble). This technique has never been used to study structural modifications induced during the thermal activation of boron substituted zeolites. Rietveld refinements were carried out on consecutive powder patterns in the 25°C to 800°C temperature range. Thermal analyses (TG, DTA and DTG) of the assynthesized samples were carried out in the same temperature range under a constant flux of air (heating rate 5°/m in). B-ZSM-5 unit-cell parameters increase with increasing temperatures up to about 700°C. This result is at complete odds with the case of boron-free MFI materials, both in their as-synthesized [2] and calcined forms [3] . B-ZSM-5 represents the first example of positive thermal expansion in MFI topology. According to Fild et al. [4] , the variations of the O-T-O and T-O-T angles in all the range investigated clearly indicate that boron preserves its tetrahedral coordination. A similar behaviour is observed in B-LEU, where the presence of counterions such as potassium also stabilises boron in tetrahedral coordination. In this case, the evolution of unit-cell parameters suggests a displacive polymorphic transition at about 560°C, thus indicating a I-43d → Ia-3d change in symmetry. This process is accomplished by a twisting in the tetragonal prism, constituting a leucite framework, which leads to the formation of more regular apertures when the dehydration is completed. In the case of B-levyne, a dramatic change in the unit-cell parameters is observed at about 500°C, when the decomposition and expulsion of quinuclidine molecules occurs. Interestingly, upon calcination a portion of the boron atoms is transformed to trigonally coordinated boron, as reported by NMR and IR analyses [5] . This is the first example of tetrahedral to trigonal boron conversion detected by XRD analysis. Titania is well-known material of great interest because of its low cost, good chemical stability, nontoxicity, mechanical hardness and optical transmittance with high refractive index, and in particular because it is a unique material that connects two distinct photoinduced phenomena: photocatalytic activity and photo-induced superhydrophilicity after UV illumination. However, desired properties are strongly influenced by the crystallinity and/or their particular microstructure, presence of residual stresses in the films etc. Temperature evolution of the film structure and microstructure is of high interest also because of need of different substrate. In our previous studies [1] [2] [3] [4] , magnetron-deposited nanocrystalline and amorphous films of different thickness were investigated. A strong influence of film thickness on composition and crystallization of TiO 2 thin films on Si(111) substrates was found. In very thin amorphous films (below about 200 nm) the crystallization is significantly slower than for thicker layers. This was probably related to the tensile stresses (> 300 MPa) generated during the crystallization and inhibiting further crystallization. They also increased drastically for very thin films. Crystallization started at temperature below 200 ºC. Texture developed at the beginning of crystallization was suppressed with higher thickness and XRD line widths were very small close to the instrumental broadening from the very beginning of crystallization indicating relatively fast growth of larger (> 100 nm) crystallites.
In this contribution, the results are compared with similar studies of TiO 2 films prepared by other methods -plasma jet sputtering and spin coating. The former films are less dense, tensile stresses are smaller more complicated due to the developed texture. However, the XRD line broadening is the same as for magnetron sputtered films. Crystallized anatase phase seems to be very stable. Below 900 ºC, no indication of transformation into rutile appeared. Crystallization of the plasma jet sputtered films (thicker than 200 nm) appeared only at 260 ºC.
Annealing of amorphous spin coated films leads to very different results. Crystallization starts at higher temperatures (390 ºC) by forming small crystallites which reach specific size at specific temperature after definite time. For further size reduction, the temperature must be increased. The XRD line widths reach values of instrumental broadening only at very high temperatures above 750 ºC when also transformation of anatase into rutile can be observed.
Time evolution of crystallization in terms of the integrated intensity of anatase diffraction peaks can be quite well described for all the films by the well-know Johnson-Mehl-Avrami-Kolmogorov equation (see [3] , for more details).
